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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve problems that a coherent 
light source which uses a conventional optical waveguide device (1) 
increases in size along the optical axis, (2) induces a light source 
noise owing to the feedback of a light reflected by a waveguide 

projection end surface to the light source, and (3) generates an ... ^ 

interference noise owing to the rereflection of external reflected , 
light on the optical waveguide projection end surface. \ r ' ,/l 

SOLUTION: This optical waveguide device is equipped with a 'x la 

substrate (1) which has a 1st surface (SO and a 2nd surface (S2) + | 1 
and an optical waveguide (3) which is formed on the 1st surface 
(S1) of the substrate (1) and has a light incidence end surface and 

a slanting surface slanting to the optical waveguide (3); and a v , x 

waveguide light which is made incident on the optical waveguide (3) i % h 
from the light incidence end surface is totally reflected by the 
slanting surface (4) and projected from the 1st surface (SO or 2nd 
surface (S2) of the substrate (1). 
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[0 0 6 4] *f^fcftoTtt, £ 1 ©^ffiifilgfcftai 
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ft a P£©S{I£{gM1- § C £ ? £ -So 
[0 0 6 5] ft*i£S&tfJBJ«2nfcS8i0aS l ©Ml 

*BfK S«©i! l ©!«{£§IJI£tStf3©#ff£ L 
[00 6 6] g«©H 1 ©S» LTV3« 

Sin (8) >n,/n 2 

[0 0 6 7] 3:fc, ^S^EffiT§S«^^li& 

^$®£«r 3g«ft©we--F©r££ t , t. 
mm&mmzm 2 mmmvmm- mm t 

2 i:, assort £3\ 
30 1 2 < t < t . 

[0068] $fc, m#&tnmtLfz£Butt3tftitx 

5lHgi:ft5o «HloS*il6Jtfc:W-rSJiSTSpnc 

#i^sos*»^twtsja#r*n f , 

nc2/nf 2 <Sin (0) <nci/nfi 



13 

co o 6 9] mi&mmznrcmmwi i mmt 

[0 0 7 0] JtEJ^ttKr/WXfcfclrVt, StgcD^ 
2 0*iiifr5 JfofcJR 0 Hit I4ET-Slf ttitc 

iijremmc¥mnfa t * nt wittfe t x*m% 

stoic**,, jewftKr/w^frewwsn 
s*©iaR3fcBf t, gfi£»tfTs«jiffii&msft 

fcJtt^tttf H^r 5S 2 0£JS8ftt^ieft«GR L 

[0071] jfcij, 3t»aas-r/vx3b^^aii*? 

ftSgffigffi (|2®a) ^BgRffff^ LT#£iR 

[0072] trdt, Tftm®.®Tsuxfrt>mznz> 

[0 0 7 3] ^IP^t-^ha^^T, 

[0 0 7 4] «f©*tfj»WliBi:*»» 

§ y x^fis-r § c <> a^ns-p* § o 

[00 7 5] SHG^tcfcl^Ttt^OfitfBg 
£$SfcAf*ft©$S£-g(2tf3*:sgtf&D, 

[0 0 7 6] *%l©*S{k^-y McfcoTtt. #fg 

w©jt»jsas*^js?nrcfifi©m i ©stffittisMiij 

©H 2 ©g® 5> •? tHT*M© 3 k - U > h KM 

i^S. *%BJ5©rj t- b> HftigretJtfifftfctf £ 2 ©g 
®A^©t)ffl$tl5©T\ ft©tiJ3<fffijfi<Bfcfctfji§£g 
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[0 0 7 7] rnt-l^y Kfti^ftMj§s£:©F^CjIft 
yn*^(0lJ^ 3k-uyh7tii©7icajlttiJ©a 

[0 0 7 8] *5gW©^»fb3.-y McfcoT 

10 tt, *«Wo)l6»K»tfJBJ«*tifc»Roa l ©^ffifr 

£2ffi±£EB;£ftTV3o ZQfctb* ±$©<fc9lcjl 

[0 0 7 9] £?>lc, IfeSHfca-y h^nt-l^hft 
**IHI)Btt/^'5r-^rttEII-r*«^tH:» 0#tH? 

20 m&fo±£®m=?zmtz one**). ytvytr 
•v ^©aRajs»*9j«t set imwzib % . 

[0 0 8 0] *^©^k-y^7-y^ggtcSoTli, 

feiiflfSftSHscfc^Rrtt-e^ao ^©» 

1^5©T% f^fSSWpi: LT«^T*Sofc|slSflg?* 

[0081] tmm^y^r^fmm^u^x, m 

DEttttiffi) t , % l ©fi^©»ii©^ 2 flit ( h 7 v 

m%s) <D'Ptz < t fe 3 0©^«fc^*J LT^ 2 fl^fc 

EMt -5 c i: (<: £ 0 , Mx.ti' 3 M—L V v y*y?mc 

(SillKlaHff^ *«H2rn3©T\ *«fka- ^ h©ft 

C AWtgT'* S o C ©|5]fiTlg?tC J; 19 mmt 0 ^fe 
40 *tf± l#©30©k-A£#SiJ2ft3o i:©^^, 0 
XmtKrJ X 2 ±©Wii h 7 >v * *!HW LT, t^t-V 

[0 0 8 2] 2£IC, )t«ffl8*3t-U>h)tiit» 

50 3t*3Ri:u>Xffffl**r , ra!B2©ig«f*? 
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r^i/ 3 > (SSD) i£fcJ;3{I^£tfjtf5J^i:&3 0 
[008 3] 

m<om^m^. ^mz'mix&tiKmx^ 

fee ccDfcft, £©*?&ft*©)fc^S!gT>V7i:# 

[008 4] 1) ^a-/U©A££#\ fte'y?7 
[0 0 8 5] 2) tm«^P,©R(37t^¥^l^- 

[0086] 3) nmnm&mtv^m^&t). & 
[oo8 7] lEmmzmm Arabic . *mmwm 

ffi£S 2t? 5„ 

[0 0 8 8] WT, *^£D^)iOJBS{i:-3V^T, 

x, immm^ufr e> & mmticmmmmm 
mtmmmfczftmMmmstt (qpm) 
%2mm$i%£ (shg) T/uxic-D^xmwt% 0 

%fc, zt-lsybftUtLXli. AlGaAs&©£ 
gft¥>§ftl/— if t Q P M- S H G fW Xfc <fc 0 

£ft£SHGWfel/— •ftov^TUiwrs. COSHG 

[oo89] mmmm i ) *^fifi©jgag i za, ft 

mmmmmKKixmim^xto*). mm 
(Dmtimmmas^xmMu mmmm 

[0 0 9 0] M 1 Afi, #»0ff21 1 
SSSQPM-SHGfvWXl 0 0©ISPI§$|££^T£4 
CCT?tt» Mg K-7L i NbCSfil 

tizmmmmm 2t7°vt y%&mm 3 # 
te&zK mm 3 ©as«j t immwrn a mt 
mm3\cttLx®b\m^rc%m\z-%.-3x^%o 

[0 0 9 1 ] m 1 Afcfc^T, tt8S©T#fi*X*lu ft 
XlW8±tfY(*KSilTlHiBlc»UT¥lttfilO*|q|*Z 
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URIAH'S. 

[0 0 9 2] CtDftSgSgSfW* 10 0(4. W"FO«fc 
dKLTflFHLfc. BfiS*Jt*W*LteJ»*0. 5 mm 
<DMg F-7L i NbOiSlfil<D+Xffi (S 1 ) 

COfflUB«S©aWl4 3. 2/imi:U $g850nm 

©-Xffi (S2) fcfi, Tafr545II«i%4iSK 

io mxLfco zlx, BBmmtmmmm. %±vm 
mint. mmmmmmm2mmbtc (2^* 

82i:itf7l"3£lRj£, »*5|imOTa^ft5Xh 

q p m - s h g t> u xzim l fe„ f# 5 nfcftss&K 

gJQPM-SHGr/W7C»&> **W«Lfe 0 C 
20 ft$&m3<Qfi|fi) (tftfc$Yfi&£|S]) £ttLT4 5g 
'4mMQPM-SHGffUX^m^yf^A 5g© 

ffitcti, S«7tT'6§!^58 5 0 nmtcW-TSgliRi 

0. 0 3%?-feo/co $/c> MgK-7LiNb0 3 S 
filOJH«f*B:2. 2gfiT*feO, 4SSffi (?4ffi) 4THi 
^RWtfftUSfcft, f4ffi 4 tttMfe >^*fi 
30 tofcfrofc. S1Sl©(Saffi (-Tftfe-S, +XS (S 
1) iJcfctf-X® (S2) ) tcti. &§!Safc:<fc*)*l5 
tlSflfe3te (4 2 5 nm) 

[0 0 9 3] COJi^KbTfienfeJKWftBISQPM 
-SHGfWXl 0 0*^^1212^1"* 9 *3t 
-U>h3tig2 0 0*fl!^U *©KHt*»MSUfe. * 
«i:LTti, A l GaA s^O^goJ^DBR^jS^ 
U-^5 (SS8 5 0 nm) *fflV>/c 0 ^M"JEDBR 
iNlflcU— 9*5**, JSHt1S«6i:DBRffi«7©2«ffi 

40 *^«jS*n, DBRM^7'\©aA*Si^l1'5i: 

0 mWKW LT 4 5 mWO^IftU- ^f^^V )t»«S5 

3tmti&titc&6£ft (si) ©EWffi (s 2) frz 
^snso dB. »«gffii©Ri*a^ (4 

2 5 nm^*f1-§SMI55±3-h^ffM^nrt^7c 
46) £l 0%@gfrSi:^ 6 0mWgS©¥^U- 

/c46tcdJ|^ffi*lS^OT)iL/c-9-y7 , ;l/*iJ^L/ci: 
50 4 5mW©^*l^— tfjfctfaWlfiiifr&tt&ft 
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[0094] ^(oxd^mmmm^mmLfc^ 

tZfcib, ffiWffitt 8 5 0 nmlcfttzmmit? 

-bzmt&mmzo sf^DBRWfcu- 
fc j; urn wsmnmrn ± ^ - h ommz % 

[0 0 9 5] &fc, ftftBTKDBR^miftU— «f5©« 
Safi^*3tS»«8S3a Q P M - S H Gf/WX©&tlg£ 
KgfclfflELT, fffeft 2 5 nm) £f££L 20 

TtM&ffi (SI) ©Sftffi (S 2) frb 1 OmWCDf 
&3fcW§&nfc. ilHIiSWSQPM-SHGr/WX-p 

mm 3 zim u micmtnmm 4 l 

T, gffi©S 2M£fafcTEM0 0t-FT*fclitteft 
fe. **K<D»8TI4, »«© S 2 giijlcKffi&k * 
ftfc^lffift (4 2 5 nm) fcJtLT, EMB&lhn-h 

[0 0 9 6] £©,}:5fcft^&3tfJM£ftfcS1£« 

ffi (s D ©sab (s 2) frimbrcit&m, 3 

^tLXmilTUg i NbOiSttil zmi® 

u 3 u^-hi/>X9 icsi^ns. a&© 

T\ #^fig©J£lT*li, 0. 5mmJS©Mg K-7L i 40 

3y*-huyX90Bap»i:i/niNA = o. 06, 

WftU>Xi:Lrt±NA = 0. 6*fflVfc 0 

[0097] *mm<Dmici3^Tit. mm 

TfU XfcLTO. 5mmlfi©Mg F-7L i NbO> 
S& 1 (C%9SKIi!Q P M- S H Gf/UX^IL/: 
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y f y > rare* o , 7 □ -t xmm * o tfs < 

ft3„ 1. 0mm«fcDJS^S«£^fcft#i£8 

■<fcy&*t<ft3o *©fc&, fifio%«ttB^i£ 
?nfe*iB (Sl) OKWiBS2fr6»»)t*«9fflt 
KCfe>TIJ, SSJP&tfO. 3mmtt±l. Omm 

[0 0 9 8] *£«©}$&?tt«ffitftt»&Bfc 

»LT4 5ffl^©ftlTe*iIi*»J8*Sfc» 

LT 4 5«± 1 gT*&ffi£JlM-tS&gtffc3o 
[0 0 9 9] Sfe, **«iOJBftt*^Ttt, ft»?£S§ 

r / u x t LTmm&T ) u x § * j»ass§y q p 

ft3i:g^®T*fc£8ttf£i;S©T% *SS (MS) fc 

3AW?nT^5S1S^ffi (S 1) ^feOPftif 

#^t-FT'S§iii:<0^mti^f^ o ^fflto^T 

[oioo] ?5»tc, 3t*KojBffi-ptt, mslsyX* 
JH^TKSRTg D B R ^NM*: U— «f 5 ©)t*3t»iffl8 3 

TBS4 SJtfcJgJS-rftCfcfcJ;*), *K3tt*WiB4lt:T 
±S»t5fci6, Pffi41?tOKIt^y^4i;ft^o $ 

T% M0^/i'XA^i;ft^J:9fc-r-5Cii:^T*f §c 
[oioi]-^, |g^byX^ffl^ftt«IS^S 

W±s fro, 1 OjimWTSS) fctTHasnSo 

[o i o 2] 03 * t mmm£mmm&m 

(SHGWfeU— f) 3 0 ^gnf^DB 
R##^L/-^f5 fc)tJ9»BSSQ PM- S HGtWX 
10 0*. ?SS^DBR^i*:b-y s 5©?S1t^l§lc6 

ij©^®fc <fc xsytmmm Q P M- S H G r / W X 1 0 

0©^#^K3iJ©^®*W7'»h2 4f<:S'rSJ: 
9tLT^«SnSo ■yyv^yh2 4±tcti, SttH 
«6fc«ttfDBRii«7fc:««{*aA , rSfcftf!: % 
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u— »f 5 (ommm t mm<DXM®m<Dmmt 3 p 

«^SSS3^#SLTSlB (f4ffi) 4£T£ES*U 

At 1/^c 

[0103] *mmmm-it. $m&u-v 
tixmmmvm&i'-ifm^T^zrc^ it 20 

m&i&T/UZt LT&gg&TWX 1 0 0£ffli/>fc 
SSOT^fc LTii, Klfg^U—r^ F 

[0 10 4] H3fc*LfcWMS£S!0ft€$;a-;l/ 30 
(nfc-UVhftig) 3 0 0£Jg®Lfc, *&M<Dfm 

ft tfy*7<y 74 0 0 fc}3l>T, SHGWfeU— «fjH« 
fka- 7 h 3 0 OOS^OS 2g®^(q)^e,ff 5,tifcW 

{lfttr-AX7'Jy2 1 0 (PBS) *5<fctfl/4$l 

Xl 2tJ:iJ3tx-cX^9 5±t***n*. ftrfX 
^9 5^6©gW3t»i, I^CftSg^il^T, PBS 1 0 
■PE»*ftT9 0fi@6U ttaU>X*l 3 (tttUU 40 
>X, ^'JVKUA^UyX) £7*hf^7^ (P 
D) 1 4K393b^nSo *LT, PD l 4 fed; t). -9--* 

f/HXl OOfcfflWcnfc-Uyhftjg GEv>a- 
/W "Pti, ^>*a-;l/©ft$j]fC#LTIIEfift£Wfeft 

h4«j£0ft^y *7y74 OOfc^E-f 3 

[0 10 5] *%%<mm>1t\i"J , 77v~fA 0 
OT'tt, PD1 4±OH^)tl©ai(|<j<|BISnftv\ 50 



^2 0 0 1 - 1 8 3 5 4 0 
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C fttt, *HltOlB!ITttftiii 4 ft?i$S& 3 K W LT 
£4#>£fok:&oT</^©?\ £«4fr€>©5MfttfftT 

tfctt, ftfVX*ffifr£©£0tM9fttfft«&Sg3© 
£4ffi 4 to-f A^t-f tlfcfi[|llc»iS-r So 
ft*i$S8§lQ PM - S HGr>WX£8tj£-f *Sfi 1 © 

ti, ft«&8§!!QPM-SHG7WX©ft#»B3tf 
ffM£ft/cg|£i©S i^ffi±{c, H2iSi§S$ft, 
fr^ftfeft (&M4 2 5 nm) fc»**StE»«i:l/C 
Ei*l»±3-h*ttLfc. «l*lfSW*0. l%gfi© 
h £ffM Lfc c 3 » 1 % WTK T#*0i£ 

[0 10 6] CC-R 1 Bfc 

ffito mi Bit, fmffi&MQPM-SHGT'UXl 
5 O©«a$»f®rffi0T-&So 0 1 At^StlS 
JIHKftBf/VX 1 0 0T*t±, 1 ©-#©»£& 
J^BSfc^JfiSftT^SOtWU 01 BT?*Sft3ft 
Wt&TtUT. 1 5 OT'tt, 1$ 1 ©-#©«©-§($ 

[0 10 7] ft4H£K7WX 1 5 QlCtS^TftM®® 
3©AfcM 1 1 0 £(d:Eft1tl<Dtti9 1 2 OMtfttVtt 
K3fc»LT*W)t«^TiB5 (?4®4) , )tt5IJ6K<0 

es 3 jwejastifcSffiis 1 ©RWiJ©^® s 2&t>m& 

[0 108] CCT'li, Mg K-7L i NbOaS^Sl 
±fcS«SW^ffiKKSg« 2 i: 7a h >$»3t#a£K 3 ^ 
JM£ft, *»»BI3©A«I!I l l 0 kltfcmi l 2 0 
ttsv^T, ftSM#&3<D£lPH (YU^Ir]) tWtT^*' 
^fil^c^ffi 4 JM2ftT^So «fc 0» 6 

nfe*«»*tt, jifi»»B*©ib» &ffi4fcfe^T£ 

[0 10 9] *^!Wci3^Tt±f4ffi4i:SffiS Hi 4 
5S©ft*ftLT^5. ^S4T^RItbfcSPS^' ! 
S 2^6lMrt-*«l, $ffi4 il^ffiS 1 fc(D$fiL 1 
t. tmi 2 Oil^ffiS 2t©S«L2 4:*#tyffil 3 

5 0 ^(*WKtt, 0 1 B©l£^9ft 0 1 t. m 1 3 0 t 
9 1 /2<9 

6n§iSif^A« 1 2 0£®£f3£&<x 
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[oi io] mmmm2) 2 m % 

[0 111] 05(i, *^0&£2£&t*3ftgttR 
SQPM-SHGr/^X500 0ffiKMftf£&CTl'&£ 
0T**5o CCT^ Mg K-^L i NbOsgfil 5 
<9gtffi S l ±(cH)»^SS<Effli« l 6 t -f p h >3» 10 

[0 1 1 2] e^#»SSxVWX5 0 0t±, OTO<fc 
?fcLT{ti!Lfc 0 P5iB*)t*»Wl/fclP*0. 5mm 
OMg F-7L i NbCLgjgl 5 0+X(E (S 1) 

$ 1 6 1 fu h >%»mm 1 7 ufc xm 
mmmcmMu mi sitmm\ hcmlxa 

(SI) <D£flffl (S 2) il(C4 5S©EftjWBlSSft 

r/wxs 0 0 xttxmm 1 7 fffemztit&m ( s 

l) MC4 5ft©BlftjWBj**ftS±$fcttffiW**ff 
ofco »1 8 0{ffgli, JtS»&&S&g!QPM-SHGT 

/wx 5 0 o^fifffi^^t 4 5 aw>ftf£*t,fc-rcH£ 

**»ft8 5 0nmtWLTSIffi6±3-h*»lSL 30 

fzo mmit^-hvmw&tto. 0 2%x$>ofz a 

£fc, MgK-^L i NbO»»fil 5©S»f*tt2. 
2Sg^*»), ASUS (885) 1 8T?tt£Rltff£i;*fc 

7#flM£ftfcg^<D^ffi (S 1) fcti, S* 

»jfe*s&i8 5 o nmtj*Tsjiis»ajfc txm 

(so tsiarrs 

fctt» SfiUffi (SI) -pfiW^UTIftf^WiftBl 40 

CO 1 1 3] COJ:9KLT#6nfc}te$i£8g!QPM 
-SHGf^WX5 OO^fflt^T06^^-r<fc3^3t 

LTli, A 1 G a A s &cQ$finMD B R 

/Co *<D|g& ¥SM*U-1fliJ2jl 0OmWfc#LT4 
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mm (so fr5»6ftfc. wmwt 1 d b, s 

S^ffiOKItM* (4 2 5 nmK*WSRI*l»±3-h 

jW&ffsntvsfciM *i o%ggfc-tsi:* 6 0m 

[0 114] **M0©flg0«J«m flaw><fc5fctti 
l«8iii*SfifcWJibfc'9->y;l/i:ratt» Sfe^ffiS l 

BS£fc8 5 0 nml^t5Sl«3-hMlfco 

[0 1 15] *fc, i£15rgDBR¥$W*U-1f 1 9 CO 
fagSmfcft«&fiS!Q P M- S H GfWX 5 0 0 <D 

mmsmicmmix, wfe#*££Lfc. mm> 
t$m 1 8 ?£sstu mm 1 7 ^ffM^n/ci^ 

ffi (S 1) frZl OmWcOWfeW#5>tl/io 
!QPM-SHGfWX5 0 0T*l±, SHftt- FOfi 

*S)tt#«€- FoBH»^anHWfc:fi[*asf^"rs 

u mmm^nrcm^m 1 sx^mtx, sis 
mummunrz, xmmmmxit, ssos 1 

^iSt»llftJt, I" ftfr^Wfeft (4 2 5 nm) Kttb 

[0 116] coi^tjeilttKi 7tfJB««hfcfifi 
gffi (S 1) *^aj*Lfc*fe^*aU^-FU^X2 

3tWtt*IWBLfe. ^Wilfli, *fttttf«R0 

3b^*nft«g^ffi (s 1) frzmwmfcxit, 

[0117] *m®mt%^T&. mytmm 
m&i%wx\ tm<DMmi<Dimffl8tT'Wxi 0 

IflHSJ-rSfefefca:, Jt^KtcWLT4 5g± 1 ST'S 
[0 1 1 8] ft*, *£«©JB!i©<k3fcSffi0£aiS 
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TL$9o &1t. ttW*- K©ftT*ti, BSffflfffT'© 
©#®8£T'&5 0 

[0 1 19] 4*, *£g»©JB«T?H\ IS^U^X^ffl 

U— »fo mstigiS i; ft£iim©ft AS* ffiiB © 
EK$S/imSii (W*tfO/im«±froi 0/imW 

t) t LTx is^i/>x%ffl^ftv^essis^ak:-rn 

fcf, Ai^ffiTcDMOBCckSy^X^D^^o 10 
[0 12 0] H7t, *£fc©E!ifc;|3tt3fiJ$S£££! 
©JfrE5>a-;l/7 0 0©flllS**-t. C(D3H-UVh 
^WlV;iMa^7 h 7 0 Otc&Wli, $SnJ 
gDBR¥«#U— If 1 9fc3lHW6Ha!QPM-SHG 

ssi 7M<Dmmw7w>b2 sicm-z&oiztx 
mire, ^y^^yyzbtiat, \ ts& 

l 9©mt*aSffiii:3t«P»aoA^iS}BS©S«{i 3 /imfc 20 

*fttt±£J&8LfcftMSt (H^-fr-f) ©*?#£«£ Oft 
ofc 0 c©t£©ft|g£$mi, UyX£ffli>T*g&L 

fe«^tsjsragfi©fc©3Wi6nfc. coitftig^s 

^>*a-;I/7 0 0T*(i, iimftu— «fi 9<Dm$Mt 
ftm®&T'U7s5 0 0©3t«ffig8©AI*4SBSi:©ra© 
ESff&i^©T\ ft£ilfcK©AStSSffifr5©KS*fttf¥ 
^ttl/-^©10ft/^X£LT{t/m£t\ ¥#f*b 

-if©airtSiBtiRi«icffffl-rs. 

[0121] c©«j«K^^Tfi, ytmi&^zmfob 30 

U~ 9%tt, Kft&ftfc <fc 0 it feftfcglftS 
ft, St6©S lgffi^lRj^^TEMOO^-KTll^n 
§0 ckoT, ^7v7yh2 5±lc$DtfiUg2 6£ff2 

mzztick*), Hgje^stfev^Tts is» 
e tfe^^x o tot c «t # -e t rc 0 

[0 12 2] **Jfi©^l8l»tt % iNlftU— f 

i:LT»SRlSgS!©iNlftU— «f*fflv^T^Sfc46, ft 
jISSSt/ V 7 £ L T&S^x 7£ffl V i: t tc 

«©«fc9t, ^iRJt^MfC^n/ciSlPj^DB 40 

J t^a-;l/©/J^fLt*lRltlT'fc5y5:i6, ftx 
J zmmW3L%W*U-*f7V >*ft£©j£JHflH8fc 

[0 12 3] ^l(0||t^^Tt, ^->*a- 

/W))lflmcWLTS»*iak:tfe)fe*ttlW , r*J:i:*^ 

[0 12 4] ffc, *^SB©^||©3t-Uy h^jg* 
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fc?l£^*ffffiLfcfcC3, PD±©fS£ft»©glfj 

©^JST'tiv )tt»8»SQPM-SHG7WX5 0 0 
©ftSSBjW&riteftfcS lSffi±K, *NK*U— !ffr 
e>©g#$ft 5 0 nm) fc<fctf£ 2 eHftft* 

-fftfr^fffift (Sfi4 2 5 nm) S£S§S©K 
#B&ih=i-h*J&irf3i:i:fc<fc9» »S8 5 0 nm* 
£tf&l4 2 5 nmtSLTS^O. 1 %Hg©K 

[0 12 5] ($ffi©Jg£3) ±i£Lfc«fc3K, ft«$ 
»7WX©ft#am©ffiffifc£58*ft*W*38ffi£ 
ffM-T5Ci:T\ ft#$$fVW7©*$ft£W$« 
omtct^T'tS. c©fti!WfcE&7WX£¥ 
#f*U— »f fct-^a-MttS c £T\ )t»©/J^ft* 
J:mBSfft©$£{fc*03i:i:ffT-#, *6fc*SW*U 

M^^tSo *^flfi©«HT*tt, mm<tt>m% 
[0126] msit^mmmmxm^iftmimT^ 

lim&£tlT\i*&2ML3 0<D$m (SI) tC(H]g|53 2 

iMti&tix^s. HgP3 2ti, %mm&3 nzmm 

1 *fcm%mm®3 2©ii®3 2 ar*ES* 
sn, s«3o©sffi (s 2) ^e.wi*?tiSo 

[0 12 7] il©^*»ISr/WX8 0 Ott. 
T©J:atLT{^-r§ci:^T'tS 0 
t5fci6t, Hgl5©ffMtt±^#*XP-bXTffl^e.ti 

a^JSLfcffUcou^Ta^a. S«3 0i:LTli, L 
i NbOsSffi^ffll/^Co d©L i NbChSlSli, Xd 

[0 12 8] SJStt*X*fflV^*>e-A5'J>^ 

», ^ffi^Wrsx-y^y^irffi^ffM'rSd^*^ 
*S. ffSyp-tXtLTIi, CrH^S^30 

K*l»SLTx«yf-y^^BKv^^fcTS. Cti?rv7 
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i£-A©fct!^iS]{;:ttLTg1£3 0*mifZ>ctlc& 
K). Xy^y^lJffi (Hg|5(Diliff!3 2 a) £!»flL 

xmwtmz z ttfxzrc, fcfcmzt lxci 

F»%m^C£lC&9s C rmtl i Nb0 3 S1S30 

©iMktoinji^ia^c^^t, s«3oa® (S 

1) 5Jt©dffi3 2 a £Wri>lHJg|S3 2£Jg 

(0 <t 9tX7 «t <o HgMni^fr 7 my 

[0 12 9] &4b\ IHJgP 3 2*fcl$.t%7j&£lX&, 

m7\s-blcl:-?xm®3 2£ffM-f3Ci:#-et 
3„ 0!l*tfffili!£#6OOO©7U-F£fflt^U£, ft 
^gf^(cjfii«^ffMt-?>i:i:^T-t'So 3:fc, 7U 20 
-F<Dff^ifE4 5° IcfcLU cftfcfcDTtjS^SS 

^s§^ffijfi^tffMf§ c tx\ mmzmtttz 
sicii, w&<DMmm<Di)UT.im%xhzt>\ mm% 

U 7b-F©rPj&rtm<&3 0 lot, <PJjffi©&4 

5g©nffi£jMu mimixmm?3b%^i5 

{C £ fttf, [HJgP 3 2 © jgg|5©i;«£glt 3 £ t & < , & 

©SV^taltfSgKfcofco 
[0 13 0] *^SI<Dff»t3^Tt, HfifiOJBUl i: 
imiB^ 3ttW«»tJtLT4 5ffi«fl©ftfiT'|Hlg|5©«| 40 
S£ffMt3 HffXtf? h fcaviRM*^ Life. 

sfefefcti, jt»ifiBMc»uT4 sat i mxm^<Dm 

[0 l 3 l ] STtg&S&T 

^7,K±Em^mm^^'D^x, mzfr? 

Xttim&VM^Mg K-7L i NbChgftfcffll^S 
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■etSo 0!*.U\ g*»fcLT8 5 0nm©»g©#tt 
ft^AlffSi:, 4 2 5 nm©Wfeft*mSff5i:fctf 
T*f?5. c©iffeft£tBlft3fci6t, «©ftjiigiSg 

mm^fco zcx<D%i£±.<DXjy\'it. %mmc 
B$LLtc$.mmmm Lx&m.tmm.<D®.%ftm 

[0 13 2] 09 Ali*£8S0©!g{cfctt3tt»SSE« 
«^WrS3t#aSBSr/W7 9 0 0O«»*J«*^ 

mmmxh^o ccxiz, Mg f-7l i Nbo 3 Sffi 
3 3 ©aasiaf&fcja hh 3.2^ mQumtiftffstKffl* 

mm 3 5tfBf&znxh^mmftmcE^3 6 

[0 1 3 33 COJttifl»K3 5fcfe^T» WifiKJtttU 
TeHRt5S*»tt, *S6©$8glfc<fctf£flfi©JBt&2 

i:(Rjmc. w&KtiximtzMmm^tgmn 

§c ^LT, iSil§&*W3 6©iJ®3 6 alU^ti 
SlttSCfcr*, Mg F-7L i Nb0 3 g&3 3©K 

ffi (S2) fr%MkWtmmztimmt%.%o * 

6fc, ciDiiST-li, #^-Fo7o77-T;l/Olv^ 

tf, 7 , uh>$gSl*7--;I/LT«€Lfc)t#i£Kt 
^v^Tti, S« : e-F7o7 7-r^O^$77(SlJ£*^ 

(S+ftjtona^ f©»« t.) 5-3 /x 

m-vmztz) m*mm%mx>hz> 0 c 
vwt&mm+iMi. ft#»»3 5fcj&SLfciaai$3 6 

cfc 0 TSgiMK^fil £%%o 17 f-7 J: 0 AM 

■pt So zoftmiz&'o. m^is iaas3 6<DS*t* 

1 2 < t < 1 1 , t = 1 . 5 /t mggfCjgjSf 5 

i:> KWi6*IHiaiJ3 6^±KlfLTn»li:«oar<:i: 

^T-t, (wjHttc, s*»ti*©^#%iaa53 6%jijaL 
mc^ox, w®3 6*mmm*mft®x°tfitii 

[0 13 4] S6fc, 3tt#»K«!JifcLTtt, 
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m&r/U X 9 5 0 £/tT<, SBSt** 7 7 Kl 4 6 

i NbO>g«±K:/Dhy£g&i:7^-;M&g£fT5 
cfcfcJ:t)*liaa»3 5*»j«L (7--;Wa9fcJ:0 

I«tWLT*7F*7^ U^vYMoymZM 10 

*-Kfc4**ff) ssjjE-rscfc-e, s*as<o)ts¥i6 

ttrt^OHU&fcfcSfbLoo, S*Kft^7'y HI 4 

ttz>L.tic&<o, MmmztSLTt>, %m%8&?i'\<D 

<DGiB*-H©8S£tt, ift$(j^ y H^IILft^ 20 

Sffit 4 5Jg©fflffi£ 1 /xmti±©i5g?t»oTJgdt-r 
^^X7^>^T9 i:, xy f->yffl|®teJSft#8£ 

[0 13 5] CCT\ H9C£#MLT, **Jfi©Jg^ 
tfettSJf $ LV^SSSr/WX^^t^o 09 C 

«\ f#Mf/wx9 7 o^ps^^-rwrffi^T 

fcSo CCPtt, Mg H-^LiNb03S«3 3±t^ 

w&3 5 tmmmfcm 4«sn, ^©ft*i 

$Sg3 5jW&(KJftT^Sgffi<D$BS (S 1) KW&3 40 

6a(iiittit*<±gi*"rsftjefj:^?nTt^. am 
m>3 5*{Kmzmtw®<omm3 s axfcmn, 
mvmm (S2) A^ait^nso 

t0 1 3 6] JiaiaBr/W^9 7 OfcfcWi, iJ® 
36atgES Hi 4 5 fi©ft*4LT^« 0 1®3 6 

a?£©HLfcissii!&fctf s 2*^mst"raig, &®3 

6 atmmS 1 £©£*IL 1 S1§<£M9 2 0£g 
«©gffiS 2 fc©S«L 2 ££#£yffi9 3 0 fc % MM®. 50 
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mmimtvmotiK mmmytvfcmfte 1© 

K3ttt*iB9 2 0fc«^'r5. Ettttfctt, @9C©)£ 
EJ9 3 0^Hi!ft?3fa©&-fft9tf 

8 l/2<8 

o, f#€»n§iisii&^«®9 2 0{cfff^-r§ctft 
me \ tLx, mttv-mmmLx i/e 2 wT 

[0 13 7] S9Dli, ft#$S§§yQPM-SHGr"/<; 

m g H-y l i n b o 3 sis 3 3±.icmm®mm 

® 3 4 £ fX2 h y£$ftjS$g§ 3 5 jWfcSSfu 
Bf^X9 8 0CA1S19 1 0 tttg«4SSB9 2 0 
fcfet^T* ^&^3 5tWLTf446^M^fcf4ffi9 4 

[0 13 8] 09D©3tt#SK^QPM-SHGr/W 

x 9 8 o tsgpj^D b R^mwu— •ffr&fl&ffSftS 
BHctt, £4®9 4 OT-KftLSffiS 2A^tHj*Ufc»f! 

suns, 

[0 13 9] Ji)W^SKIElfi«!3 4 A^fiK^nfcMg 
K-yLiNbO,S«3 3T-tt, Kfte5ftrcSP»i:Sfi 
tT'tt, >>x7 hi-y^y^r§i:t©x>y^y^U- 
hAlS5o *©fcfe, »iB9 4 0«JBlKraife tttt 

ini& h*^ ^ « «^±Pc3H 1 4 6 a i mmmxt 
zm&ic immmic <t o < m*. tnm tz>z.ti$ 

9o ftiB9 4 0-PS«LfeKS»3l6fc 

[0 14 0] ltiStiSa5g|5ST*SIfi«»fiiRfe*^J«?n 

c 5^«BSa5fc4S<fc 3 fcWBtS c iitiSil 
X'&Zfctb. *HSSP©H9 D©«l«T*tt, f4®9 4 0 

[0 14 1] 3t#&Br/W^*¥»»U-1fi: 
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[o 1 4 2] hi o«, *mmwmicmz>mm 

k-U>h)t«) 1 0 0 0O«B8*J«**1-KiSH-P* 
§o tiT'tt S iH^64*^V»h3 7±lc» 
IrMD B R^NSftU— !f3 8 fctt«HMg7W* 3 9 

U— «f3 8fe<fctfit»»Bx/WX3 9i:tt{i:, mi& 

6t, ^&ggr/WX3 9©ft©$S&±tflML/c[H| 10 
gP4 0 cDliJ® 4 0 at*DKW*nfe*tt, Mg K— 7° 
L i NbCHM 1 ©ft#»W$£ftTl,>£Slffi 

s i titKmiomms 2, gp^>*a-/i/©±ffi'\c: 

3$£ttt, ft#f£SgcDgffitl$l§i4 2*^gT^^ 
£#W5>ti§ 0 £ft£Kit-f3/cJ6t{i, Jf & l o 0 

nmu_t<Dummi?>&m&% 0 set, ¥m&u— «f 

1! 4 2 ©Him, ti-^S^pyJ^TofigTSfJffli-rs 

[0 14 3] LfrLfttfS, ZQfflm* 2£gJ£©g| 

0©tJE4 0 a ftf ftjg (fl)*«4 5S 

©J§£t££&f&ft*$jg<r£©{i, Tt^ES^^H 
HWmctU ffiiftli©13#r$n, X*/b©i£ 
HfJ«fct), n,/n 2 <S i n (4 5fi) =0. KDttX 30 
4*W©«al©J:9t, S«£ LTMg F-7°L 

iNbCSSU 1 £ffli^/cJf£t(i, )t®»B50JBSf 

= 1.5 4 WTOJB»T***|-rStt»%ffll/^i: ^3&^ 
[0 14 4] J St, fttlM$fdi£j£l«»<Jt 

mtzztrnffctfrZc mm. ug k-7l i Nb 40 

0 3 S«4 1 tffMLfc7^i£&©MJr$n f . im&8 
5 0nm©g*i£fcftl/Oi2. 2g£T'fc>), feS4 
2 5 nm©SaKtWLTttifc3iiaS©JB»f4Sn f stt 

2. 4 are**, fcr, ^s«*ff *»s-r * sue 

HOfflfifspttx n c*/n f 2 <Sin (6) <nc,/ 
n f g*&fcftLTfin c. = 1 . 5 4WTTfe 
KHfttaLTttn c* = 1. 7 0WTT'fe*o * 

cr% i. 5 4~i. 7ojafif***rr*»»*ffl^^T 
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Atf, A IzOi^S i £<0tm*«!JB*SC 

fc£^£t#ttt* c £ t RT&tfts. 
[0145] mmm'n?mmT'U7,m^ 

■r * i^nsst g d « s*fiBK^(as-r s z. t & ^mt 

ft 0 , $S#li7 /l/*-#aRfc < ft 5 4:^3 SljStfc 
[0 14 6] #t, *ISi8tJ;3#*»l&7WXfc¥ 

^^S^IfilBagS^t^^a-^^fSfflt 
S*£fctt, 'lfWltffl^/c^^tBt§K^*« 

SB t ? m i ft § U-^f't fet^T tt, ft r ^ * * 

[0 l 4 7] *fEWt«tS**«B7 f /WXH:, W«3t 
£fi*Miffi£[p]fr SK 0 c: i: ^rT^T ; $>* /cab, 

*ttffi«ii!B*«(»<bi-scfctfs»K:4*. -rftt»s, 

tgll^W-r-5^^r^U^©^tl±, St 1 0 
mW©S*S^?» 1 0mWSfi©iSI3K*^-r3o CI 
©i§3\ S*iS©jin^{±l OmWifi<tftD» 

I^t<^) J;0t^t<ft§fc:46, fl^^Hllftt© 
[0 14 8] **fifi©«H3©Jt»i6Br/WX"ettx 

mm&tmnm^X'mznfcmimm&fowmfr 
tmmmmmmzts.%0 tub*. mm±ic 

/to *«s^ttt, ss©mgi?A«$nT^*^© 
»®i:^As^ffi^ftiiu^x bxm-om. mm 
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co i so] *$m<r>wMT*\t, vmzB&b 

TE®<DfcMMt S l (Sffigffi) (>9 0g) 

*ftf«t9fc Lf;A\ WD LTKWflfifc 
S 1 J:3fcLTfc«fcV\, S 1 

fr&ifoWMtU **flWBtt2fcra«©»ll*HI6n 10 

[0 15 1] ^C^T', l^L^^dtC, JtHt^a- 

ill l oofcaVf <fc-5fc. WWt*y*-i?7 zmt 

tmm%fo7 l±£®ffl&7 4£»ttTfeJ:lr\, C 20 
YX, 7 6t±^7x">yh, 7 7«#*ttU— If** 

To 

[0 15 2] (*MO^«4) **JSO)g||T*tt, )t# 
j&SSr / W X 43 cfc U-lf % £f 5 □ t - U y h 

[0 1 5 3] mi 2tt, #^ffi0)BH©)fcr>fX*fcrv 

? 7 7 7ft¥& 1200 ©«Beffi«**-r«4«H-efe 

3 0 «:<0ftl£-y*7'y7l 2 0 0tt, ftrYX^y* 

fka- y m±, nmcDBmas^xm 1 Aic*ittc7ftg 

tt*)tfiT8j£0ft*i£»7Wx (QPM-SHGrA 
^X) 5 0 &gpISEDBR¥»*U- ; ?56i;*W 

5 5JkfcEHSftTV5. )£»f/W^5 0OSS 

o, 5 6<D^ijtc>"j3ysfe5 7 # taw-en, ->U3 

T^57*- #Xfflft&Hit§5 2£, 7t-tiX^m. 
m5 2<DM»c|h18t18?5 1 ©tt?«fcJ*LTSiS4 
£fa{c2O0h5'y*y?fflttfcaig5 4t, A«SJ 

nri^o 

[0 15 4] H<0^y^7y7'l 2 0 OttSt^T, ft 
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(OS 2ffi±fcJft8SftfcElflftt?5 UC<toT0^fe«fc 
U*± 1^0 300(l-i,(C^fiJ$n5o C©9^, 0* 

fcajsns,, ^xvx^9 5fr(b<Qmmtt*ti 

^7A5 3fc«fcoTlsl8r;*n5lgfi:, -tDy-"7A5 30 
UyxTfrmc <fcoT-^07*-7JXffl7t^ait5 5 2 ± 

fctbs i/>to«>SSSD (X#7 MMXr-fr^a 
» ffifcJ;57*-axK3iffl^*$3CfctfT§3o 
-73, ®tfff&?5 1 T*&Wt± 1 ^fttt, 3 tr 

mzrc&my^-LtK*), byv*ymmun 
©Mijtti^fi^ e h 7 -y ^Mfi^^ff &na„ 

[0 1 5 5] M 1 2lC*Lrc3\£-Lh7V*y?mt 
S S Dttfc«fc5ffl*ttffl*ffl*£to-&fc)fcT-f X^tf-y 
?7 7 7tt, *n ^7 h*m^tz{m%i&ft®%T*h% 

rob, *mm&%Mmit3.-v vmm*%T<<x>7 

%*mR<D%m{t3.- v H5 0, 51, 52, 54, 5 
5, 5 6tf|f#jT'&3o ^O^A^fflV^cJtrWX^ 
tf >y ^7 7 >y 7t^i)4ffi(0-»)--^fi^ffi/3Si: LT, 
fefflMhv>y+>^7jS J f', W7x-r>*a7t-*X 

h^ffl^/c^rVX^lf-y ^77 771 2 00 

[0156] if%WMW<-c.^x. y-ywy b 5 5 

i: LTttJ? 5- 5 0 0 (imO->U ny^ffl^fto tl"7 

SBr^X5 0, »SnTSDBR^NW*l/— 9*5 6 6 
(5 2, 5 4) ©litcH^TTfel^b 

xs ofr&Ma^t3feb^»jai?nsflij«tftoT^ 

Sfcft, JlJ[gBj|gDBR¥»ftU-1f5 6, 3t»«»Sr 
/WX5 0*<fctf^ifttfJS (5 2, 5 4) *£TH-tf 
7^7>h5 5±tE§tT, %*J;<ffl*fiT*Ci: 
tfTtfc. 7tT , -rX^lf7^7-y7)t^T:tt, 01 2 

©<fc a ic**iMW«nfe3t«a»±ic»«A< sitftx 

S^to-«i:«fi^S*?nSo *nffi<DfcM<DftVv 57 
S±t EB-rs«J«0^if y f 7 >y T^fclifie** 0 
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mm-V 7 x"> y h tXZ.lt 6 c «h ftX £ § i: ^ 
[0 15 7] *^j6ojgjg-eti, ^flfi©JB« 1 fCfc^T 
tft®ISilgi©£*HftJ©S 2^B5*^)t*W0a-rfiSfiE 
Sfc*JIK{bLfcWfcoi>TltiflLfc*V HfiS©J£ii3 10 
ft£££tt£-t±Tg*M©£fliJ©s 2aiB*^3t* 

[oi5 8] (nss^i5) xmrnvBrnxaytm 

[0 1 5 9] 01 2lC*irzMm<t3--v h 1 2 00© 
mtit&t, yttfMtf&ff 1 mmj?0»y 3 >S*g5 7 ±t 20 
JM2ft, 5 00 pmJP©ft#&KfW*5 0©g;|fi 
^ffiS 2{ci£^Ti/-7v}yh 5 5«ffifr6>©KStfffi 

©fflftiES2T-KI*;*ttfc©^ 7t^SKS«rtl?^S 
±fc ttlfii-tirf , c cattle i 3 jI<tKStf£ C & t 

istft^r^. c^#&s§r/wx5 ocDmms 

2fC{i > g*$?'&3 8 5 0 nm©ft£8ggft2tlfc 
4 2 5nm©»feft{;:ftLT> S»W«tO. 1 %T' 30 

So <fc^T, 01 2K*L/cftl?'y£7-y7 1 2 0 0© 
[0 16 0] Efi&©$5!i$tt, 01 3!^tlfc7 

M 300©<fc?k:, *>y3y*^ft5-9-7v>»h 5 
8±fc^6ttffl»»5 9*»J«U "9-7v«»h5 8±© 40 

©tt©gffiffi#©fflittfi*H< Sol iiffT**. 
[0 1 6 1 ] Sfc, H 1 4 kjjk?$m<tPL-y b 1 4 0 

mtzctxmmmmmimmtzvm 
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It, tt«©fci&fc, 7;U 5 MMWkttmK^MfcZim 

/Co COjSSfttottH:* )tSSttt**tS»ST**oT 

T*ttSfi±#ttlBIIBfc*&4<r\, 
[0 16 2] S/c, tl©ll2TfiLf;SHGffe 

T(i> 01 5fcjS*3ttf*y*7'y7l 5 0 0©J:3fc, 
)tWf/WX6 0 a fc3fcttffl»5 9 a tm?W 
>h2 5*^LTSW«fcEB*nS. 07T^L/ca 
t-U>hfti@7 0 0©<fc?fc:, ft?Sj&S§TVUX©S 
lffi^6»fe^t#5^^x/UX©^figT*l±, -9" 

5o COK0ajL»2 6*»6ttJWLfeWft3ttt, 

-h 1/^X9 T¥fr«fcS««n, WftU^Xl 2lc<t 

0^r^X^9 5t***tl«o £©$§$?«, ftSMfc 

KSi£rtT'^SRWbT^-r«^3ttt, bo a us 2 

6fcJ:»)jgBr*n«o Sfex 01 5fc*Lfcftfcr?*7 
7^1 5 0 0^)Ifi!im +!-7v^>h 2 Sfcfc^Tft 
0 atf^JtlTl/^ffilcft&ajgg 
S¥5 9 atfW£tlTI^3o *©£«>, ±$©<fc?£il 

[0 16 3] (HfiS©M*6) *|fflf/WX 
T'^USI^iRHlco^T, 01 6*#filL4tf58MH 

[0 16 4] mM<D%m 1 fcfel^TB 1 Afc^L-fctf* 
i^f/WX10 0tt, 016 (c) {c^-r«fcdftttll! 

(3t«j«ffiS*6) 7 0 1 bTfflV>TI/>5. 01 6 
^?ti-5)tt!'y^7yyi 6 0 0 0%*&B£S 7 0 
K*^T, ^Ttti^S^i: LT{eML, K18 5 0 n 
m<Dg#$tf$g4 2 5 nm(DSi)|S{Ct^$nSo * 
LT, 7t#&£§©A^iJiliRWiJ(D«ffi (AiS) "Pit 

tLTimU 016 (a) lC7iit%M'(v^-X<D& 
®«T^n o LiNb O^gkmftffiz 

4^©ft$¥Stf «t 0 < , ^SSS^lSltSgft 

h It©«ti0© J; 9 fcl&SiRgJfia*^ c i: 1 4 
5 0 
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[01651016 (a) t^LftMlhl7 1 ti, WB 
^•^->"7 2 Zftlk? % tzib K Sit 6 ft fc t, OT'fe 

i\ ?QJ9ftU%«&B££7 l t(SIi;5 0 0/imi:L 
/co Jt»iaSr/WX*^©tUi*ltl±, £M7 14"^ 
ftftlf-Ai:Lrfi»rr*. c©Bk 3tgfcK£«7 0 

«JtOH!fr*ne*15i;5fc*, )fc«/\ -liftm^, 

T)t*isasgfi7 0T*ofiiiijin3b^ia?n» £M7 

1 *iM Lfe3te- Ali^iR2SiS»tf ftfcJtiR 
M©#B5»i:ft3. *»»W#5©*K-eH:, £M7 

1 ttf7Xfi*)i!t^ttt» 15mA ©#£fKMtfg! 
iJ£ftfc©{cflLT, zmi i N b Oa g&£ffll\TcB$ 
£ti#£jRMj£#£$l£ISf? (85 mA) WTK»*S 
Ct&Xtfco 

[0 16 6] tfcfi, 01 7{C7jrfftk°7^77 7©£ 20 
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